Abstract Guided by the stress process model (SPM), this study investigated the direct and indirect pathways of primary (negative self-image and life stress), secondary stressors (family communication strain) and family coping (external and internal) on mental health outcomes among Chinese-and Korean-American breast cancer survivors (BCS). A total of 156 Chinese-and Korean-American BCS were surveyed. Results showed primary and secondary stressors had a negative effect on better mental health outcomes. External coping was associated with better mental health. Family communication strain mediated the relationship between life stress and mental health outcomes. External coping mediated the relationship between family communication strain and mental health outcomes. Multi-group analysis revealed the stress process did not differ across ethnic groups. Findings suggest the SPM may be applicable to understand the stress process of Chineseand Korean-American BCS and provide valuable insight into the role of family communication and external coping on mental health outcomes.
Background
Breast cancer is the most frequently diagnosed cancer among Asian-American women [1] . Given the recent increase in breast cancer incidence among Asian-Americans and their highest 5-year survival rates (91.4 %) [2] , the numbers of breast cancer survivors (BCS) in the AsianAmericans continue to increase substantially. These trends in prevalence and survivorship emphasize the need for immediate attention for the Asian-American women living with and beyond breast cancer.
Breast cancer treatment and the following survivorship care can present new challenges and stresses for individuals and their families. Research investigating BCS consistently finds that various physical/emotional stressors are prevalent among women with breast cancer [3, 4] . Exposure to these stressors has been linked to deterioration in mental health and worse quality of life [5, 6] . Additionally, researchers have found that the associations between stressors and mental health outcomes may be influenced by family's support (e.g., family communication, family coping) [7] .
Although the BCS' mental health outcomes and its predictors have been extensively studied among Whites and African-Americans, little is known about the mental health and stress process of Asian-American BCS. Few studies investigating Asian-American women with breast cancer found that they deal with substantial challenges posed by breast cancer-and life-related stresses [8, 9] . Thus, Asian-American women may be at particular risk for having poor mental health, such as depression [10] . In previous research, Asian-cultural beliefs and family have been shown to play an important role in their breast cancer experience and these resulted in ethnic differences [8] . Given the differences in cultural beliefs and Asian's valuing the family, Asian-American BCS may respond differently to their stress. In addition, their family communication and coping may differ in certain ways in relation to stress process. It is therefore important to understand Asian-American BCS's stressors/challenges as well as stress processes impacting their mental health. In this study, we specifically focus on the rapidly growing Chinese-and Korean-American BCS groups.
Stress Process Model (SPM)
The SPM, one of the most widely used models to guide social scientific thinking about stressors and the interpretation of their effects [11] , provides the framework for developing a model of stress process that may be applicable to BCS. The SPM designates three primary features: sources of stressors (primary and secondary), mediators (coping), and outcomes of the stressors [12] . The SPM was originally developed for caregivers, however, it has also been validated in people with chronic illness such as cancer [13, 14] . Asian BCS may deal with similar stressors (e.g., caring for themselves and family demands) that caregivers experience, which influence their mental health outcomes. Their perceived coping mechanisms may serve to mediate the impact of primary and/or secondary stressors on health outcomes (Fig. 1) . In sum, the SPM provides key pathways to understand how BCS' stressors turn into distress and how coping mechanisms may act as a mediator between stressors and mental health outcomes.
Primary Stressors
Stressors are multifaceted phenomena and involve complex processes. Since this study focuses on the BCS who have completed treatment and have resumed their daily lives, breast cancer-related self-image and life-related stresses were considered as primary stressors. Breast cancer treatments often lead to problems with body image (loss of selfconfidence regarding appearance), thus self-image is known as a major concern of BCS, including Asian [8, 15] . The survivors also encounter life-related stressors including life-event stress (death of family member) [16] , financial [3] , and interpersonal role [3] . The literature consistently found that individuals exposed to these stressors tend to have poor mental health [16, 17] .
Secondary Stressors
Primary stressors often are accompanied by secondary stressors. For example, according to Hilton and Koop [18] , the stressor (e.g., life-threatening event) evokes demands on family communication and frequently leads to communication strains. Cancer survivors and their families often encounter communication problems when exchanging opinions regarding life-and cancer-related concerns [19, 20] . To illustrate, BCS who undergo mastectomy may feel less attractive and those internalized negative thoughts may lead to avoidance in communication, which in turn could produce family communication strain. Therefore, family communication strain can be seen as a secondary stressor, which is drawn from the primary stressors and it may play a significant role in BCS' stress process.
Family Coping
Family coping is defined as the specific problem solving strategies designed to maintain the family as a whole and initiate efforts to resolve stressful life-events [21, 22] . Previous studies highlighted the direct and indirect effects of coping on health outcomes in cancer populations [23, 24] . The links between family coping and mental health outcomes among Chinese-and Korean-American BCS are currently unknown. However, considering the benefits of family coping on mental health among people with chronic illness [25] and the importance of families in Chinese and Korean cultures, their perceived family coping may be a significant factor in understanding the stress process.
Chinese-and Korean-Americans BCS
Chinese-and Korean-Americans are ethnically distinct Asian subgroups in several ways (e.g., language). [26, 27] . Given the importance of family in Chinese and Korean cultures, it is possible that family communication and family coping may play important roles in their stress process and these two BCS groups may have similar ways of coping with stress. Because no previous studies addressed the stress process between the two groups, this study was designed to examine whether the stress process in the two groups is similar or different to further investigate the importance of cultural values in the stress process beyond ethnicity.
Study Purposes
The purpose of this study was to develop an understanding of the stress process of Chinese-and Korean-American BCS. Based on the SPM, the study investigated (1) the direct and indirect relationships among primary stressors (negative self-image and life stress), a secondary stressor (family communication strain), family coping (external and internal), and mental health outcomes and (2) whether the pathways differ between the two ethnic groups.
Methods

Participants
A total of 156 survivors (85 Chinese-and 71 KoreanAmericans), who were 6 months to 6.5 years post-diagnosis, were recruited from the California Cancer Registry and local hospitals in Los Angeles County. The study procedures have been presented in detail elsewhere [28] . Eligibility criteria included 1) self-identified as Chinese or Korean; 2) aged C 18 years; 3) stage 0-III breast cancer; and 4) with no other cancer diagnosis. The study materials were provided in the participants' preferred language (English, Chinese, or Korean). All study procedures were approved by the Institutional Review Boards of the Case Western Reserve University and the City of Hope.
Measures
Mental Health Outcomes
Three subscales of widely used mental health-related outcomes were employed to assess both positive and negative facets of mental health status. First, the Brief Symptom Inventory-18 (BSI-18) Depression subscale consists of six items (e.g., hopelessness) scored on a 5-point Likert scale [29] . Responses were reverse-scored and summed (range 0-24); higher scores indicate lower depression. Second, the Functional Assessment of Cancer Therapy-Breast (FACT-B) Emotional Well-Being subscale consists of 1 positively worded and 5 negatively worded (e.g., sad) items scored on a 5-point Likert scale [30] . Because the positively worded item had an insufficient factor loading of less than .30, only negatively worded items were used. The negatively worded items were reverse scored and then all scores were summed (range 0-20); higher scores represent greater emotional well-being. Third, the Short-Form Health Survey (SF-36) Vitality subscale consists of four items (e.g., energy) and is scored as a summated rating scale (range 4-24) [31] ; higher scores indicate greater vitality. Cronbach's alphas were .88 for depression, .79 for emotional well-being, and .83 for vitality.
Primary Stressor (Negative Self-Image and Life Stress)
Negative self-image was measured using two items (e.g. ''I feel sexually attractive'' and ''I am able to feel like a woman'') of the FACT-B Additional Concerns subscale. The mean composite score was computed, with higher scores indicating more negative self-image. Life stress was measured by the Urban Life Stress Scale assessing the level of life-related stress for the past 3-month [32] . Based on the factor loadings from this sample and suggested stressor structures from the previous studies [9] , a three-factor structure was selected and named as ''functional stress'' (e.g., finances, job situation; 3-item), ''stressful lifeevents'' (e.g., illness of someone close; 2-item), and ''role stress'' (e.g., parenting; 3-item). Mean composite scores for each factor were generated, with the higher scores indicating greater stress (a = .74, .87, and .61 respectively).
Secondary Stressor (Family Communication Strain)
The Family Communication Scale of the Family Adaptability and Cohesion Evaluation (FACES-IV) [33] and the Family Avoidance of Communication about Cancer (FACC) [7] Scales were used to assess both general and cancer-specific family communication problems. A composite score was created by averaging the z scores of both measures, with greater scores representing higher communication strain (a = .93).
Family Coping
Family coping was measured by the Family Crisis Oriented Personal Scale (F-COPES) which assesses a family's problem-solving strategies in response to family problems/ difficulties and includes 3 external (use of outside resources) and 2 internal family coping strategies (utilize the family's internal strengths/resources) [34] . Based upon current factor loadings and a previous study that shows the modified factor structure of the F-COPES for Chinese-and Korean-American BCS [35] , this study focused on the following coping: external (6-item acquiring social support from friends/relatives, 3-item acquiring social support from neighbors, and 4-item seeking spiritual support) and internal (8-item reframing) family coping strategies. Another internal family coping (passive appraisal) subscale which showed poor convergent validity for Chinese-and Korean-American BCS was excluded [35] . The summary scores for each external and internal coping were produced, with higher scores indicating greater use of coping (a = .79-.88).
Analysis
Chi square and t-tests were conducted to compare the ethnic differences in demographic and medical characteristics. Analyses of covariance (ANCOVA) were used to assess the differences in study variables between two ethnic groups, controlling for confounders (e.g., cancer stage and time since diagnosis). Before conducting the structural equation modeling (SEM) analyses, missing data were imputed using an Expectation-Maximization method [36] . The dimensionality of each latent construct was tested by exploratory factor analyses (EFA) and item-level confirmatory factor analyses (CFA). Results from item-level CFA confirmed the factor structures and suggested an adequate fit to the data: mental health outcomes: v 2 (85) = 151.01, RMSEA = .071, and CFI = .95; life stress: v 2 (17) = 20.64, RMSEA = .037, and CFI = .99; external family coping: v 2 (60) = 114.11, RMSEA = .076, and CFI = .95. The overall measurement model was tested with total score-level CFA by creating composite factor scores to reduce the number of SEM parameter estimations.
Based on the theoretical models and results of measurement model testing, the direct and indirect effects were examined with SEM using AMOS 20.0. Multiple fit indices were used for the criteria of identifying model fit, including Chi square, the comparative fit index (CFI), the root mean square error of approximation (RMSEA). Model fit was considered to be acceptable for CFI of [.90 and \.08 for RMSEA [37] . The Sobel tests were used to confirm the mediating effects. A multi-group analysis within SEM was performed to compare the fit of the model across two ethnic groups. The unconstrained, factor loadings constrained and structural weights constrained models were compared using Chi square difference tests.
Results
Sample Characteristics and Ethnic Group Differences
Participants' demographic and medical characteristics and the comparison by ethnicity were presented in Table 1 . Chi square and t tests revealed no ethnic differences in demographic and medical characteristics, except for cancer stage and time since diagnosis. Results of ANCOVA indicated that there were significant ethnic differences in negative self-image, stressful life-events, and seeking spiritual support ( Table 2 ). Korean-Americans reported having greater negative self-image and greater seeking of spiritual support than Chinese-Americans. Chinese-Americans reported significantly higher levels of life-event stress than did KoreanAmericans. However, other study variables did not differ between the two groups.
Measurement Model
A CFA was conducted on three latent constructs, each comprised of three observed traits: mental health outcomes (depression, emotional well-being, and vitality); life stress (functional stress, stressful life-events, and role stress); and external family coping (acquiring social support from friends/ relatives, acquiring social support from neighbors, and seeking spiritual support). The model represented a poor fit (v 2 (24) = 73.81, p = .000, RMSEA = .116, and CFI = .95), thus modification to the initial measurement model was employed based on modification indices and theoretical considerations. The model was modified by adding a measurement error covariance between acquiring social support from friends/relatives and seeking spiritual support. The modified model represented an acceptable fit with the data (v 2 (23) = 45.31, p = .004, RMSEA = .079, and CFI = .98) and significantly improved the model fit compared to the initial model (Dv = 28.51, Ddf = 1, p = .001). Hence, the modified model was selected as a measurement model.
The Direct and Indirect Relationships of Predictors on Mental Health Outcomes
SEM was performed to test the hypothesized relationships among negative self-image, life stress, family communication strain, external and internal family coping, and mental health outcomes (Fig. 2) . The proposed structural model provided an adequate fit to the data (v 2 (77) = 114.19, p = .004, RMSEA = .056, and CFI = .97). The model explained 57.2 % of the variance in mental health outcomes for Chinese-and Korean-American BCS. Figure 2 presents the standardized path coefficients that refer to the structural relationships among the study variables.
Consistent with the SPM, several significant direct pathways were found. Greater primary stressors (negative self-image and life stress) were associated with higher family communication strain. Negative self-image was negatively associated with external and internal family coping use. Greater primary stressors were also associated with poorer mental health. In addition, greater secondary stressor (family communication strain) had negative effects on external and internal family coping use and mental health outcomes. Worth noticing is that use of external family coping had a direct effect on mental health outcomes, whereas internal family coping had no direct effect on mental health outcomes.
Second, two significant indirect (mediating) pathways were found: 1) family communication strain significantly mediated the relationship between life stress and mental health outcomes; and 2) external family coping mediated the relationship between family communication strain and mental health outcomes. The Sobel tests confirmed that these indirect effects were significant (z = -2.81, p \ .01 and z = -2.00, p \ .05, respectively). These indicate that Chinese-and Korean-American BCS with life stress would have worsened mental health outcomes through family communication strain and those with family communication strain would have improved mental health outcomes through external family coping.
Multi-group Analysis
Preliminary analyses tested the SPM in Chinese-and Korean-American groups separately and determined that the fits were adequate: v 2 (77) = 86.09, p = .22, RMSEA = .037, and CFI = .99 and v 2 (77) = 112.37, p = .01, RMSEA = .078, and CFI = .94, respectively. Multi-group SEM analyses were then conducted to examine whether the SPM differs across ethnic groups. First, the model which all factor loadings were constrained and the unconstrained model fits were compared. The Chi square change was not significant (Dv 2 = 11.34, Ddf = 8, p = .18), indicating the latent constructs were represented equivalently across the two groups. Next, the factor 
Discussion
This study examined the stress process of Chinese-and Korean-American BCS guided by SPM. Results identified several key factors associated with mental health outcomes in Chinese-and Korean-American BCS and also indicated relationships between key factors within a stress process framework. Findings also indicated that there were no significant ethnic differences between the two ethnic groups in the stress process.
As suggested by the SPM and previous studies, greater primary stressors (negative self-image and life stress) were associated with higher family communication strain (e.g., avoidance) [18, 20] and poorer mental health status [17] . Negative self-image was also associated with less use of external and internal coping strategies. These findings are similar to previous research showing that more favorable body image was associated with better capacity to cope [38] . Findings also suggested that family communication problems may cause a lack of initiative to cope with their problems and lead a decrease in coping use. Consistent with previous research [39] , family communication strain was associated with poor mental health. As shown in previous research [8, 40] , external family coping such as marshaling support from friends/relatives and spiritual support appears to help Chinese-and Korean-American BCS adapt positively, leading to better mental health. Many Chinese-and Korean-American women may encounter barriers (e.g., limited English proficiency) and have limited access to broad support systems (e.g., public services and health care systems) [41, 42] . Therefore, informal support networks provided by relatives, friends, neighbors, and religious support may serve a central role in supporting Chinese-and Korean-American BCS. This implies the beneficial effects of using external family coping in Chinese-and Korean-American BCS and points to the potential importance of considering external family coping to enhance their psychological well-being.
Although the direct relationships in the SPM were generally supported, the associations of life stress with external and internal coping were not. It is possible that the Chinese-and Korean-American BCS may be relatively less likely to disclose sensitive family issues (e.g., financial issue and stressful family events) and may hesitate to use outside networks to cope with their own family stresses in order to maintain group harmony [43] . Additionally, the insignificant relationship between internal family coping (reframing) and mental health outcomes seem inconsistent with previous research on other ethnicity [44] . Reframing, which is a cognitive reappraising strategy in order to change one's emotional reaction such as optimistic thoughts, may not play a significant role in mental health of Chinese-and Korean-American BCS. It is plausible that Chinese-and Korean-American BCS might have fatalistic beliefs that one's situation is in the hands of fate and is inevitable [8, 45] . Consequently, they may passively accept problematic situations and a reappraisal of stressors may not influence their mental health outcomes. Although family coping appears as important coping methods for Asian-Americans [46] , little is known about internal family coping in this population. Therefore, further research is needed to clarify the impact of internal family coping on mental health by exploring diverse coping strategies used by Chinese-and Korean-American BCS.
Mediating relationships posited in the SPM were also validated in this study. Such findings suggest that improvement of family communication ability is an important mechanism through which life stress contributes to mental health outcomes. Study findings also extend the previous works that posited mediating role of coping between strain and mental health outcomes [47, 48] . Results suggest that greater family communication strain could make it difficult for Chinese-and Korean-American BCS to utilize external family coping; these in turn might be associated with worsened mental health outcomes.
Limitations
There are several limitations to this study. Firstly, due to a relatively small sample size, caution is needed in generalizing study findings. Secondly, although the present study considered time differences in study measures (asking about stress over the past 3-month and mental health status for the past week), we should be aware of the cross-sectional nature of the study design. Lastly, secondary data limit the measures of negative self-image and stressful lifeevents which consisted of two items. Future research therefore should employ measures that expand beyond the items, and identify stressors that may be relevant to Chinese-and Korean-American BCS.
Conclusion
This study has contributed to the current knowledge by investigating the linkages between primary and secondary stressors, mediators, and mental health outcomes among understudied Chinese-and Korean-American BCS. To our knowledge, this study is the first to explicitly examine the stress process of Chinese-and Korean-American BCS based on SPM. The overall findings highlight that the SPM may be appropriate to investigate and interpret the experiences of Chinese-and Korean-American BCS. The results provide greater insight into the impact of various individual and family-related factors in the SPM on mental health outcomes. The SPM provided the rationale for targeting culturally tailored interventions that promote better mental health outcomes. For example, results imply that providing interactive educational programs aimed at improving post-cancer self-image and helping Chineseand Korean-American BCS to relieve perceived life stress may be beneficial in reducing family communication strain and promoting psychological well-being. Additionally, developing psycho-educational interventions designed specifically to improve family communication skills and to encourage use of external family support systems (e.g., acquiring support from friends/relatives) would improve the mental health status of Chinese-and Korean-American BCS. Researchers and practitioners should acknowledge the need for such interventions specifically for Chineseand Korean-American women who have undergone breast cancer treatment.
